Reactivation of thermally inactivated enzymes by free and immobilized chaperonin GroEL/ES.
Thermally inactivated bovine deoxyribonuclease I (DNase I) and yeast enolase were reactivated by GroEL/ES from Escherichia coli. In both cases, GroEL/ ES was found to have the ability to reactivate inactivated enzymes in an ATP-dependent manner. GroEL/ ES can interact with the enzymes that were denatured at high temperature and convert them to the active conformations. To test the applicability of GroEL/ES to the reactivation processes of thermally inactivated enzymes, GroEL/ES was immobilized using formyl-Cellulofine (GroEL/ES-Cellulofine) and its performance was studied. GroEL/ES-Cellulofine retained a sufficiently high ability to reactivate enzymes. Moreover, GroEL/ES-Cellulofine could be used repeatedly, indicating high durability. These results indicate that immobilized chaperonin is effective for reactivation of enzymes that are thermally inactivated in various bioprocesses.